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Presentation outlinePresentation outline

•• Review of Truckee River issuesReview of Truckee River issues
•• Recent activitiesRecent activities
•• ImplicationsImplications
•• Where do we go from here?Where do we go from here?

–– Channel restorationChannel restoration
–– Bioassessment criteriaBioassessment criteria
–– CollaborationsCollaborations
–– Other projects/proposalsOther projects/proposals







Truckee River issuesTruckee River issues

•• UrbanizationUrbanization
•• Sewage dischargesSewage discharges
•• Highly regulatedHighly regulated
•• Endangered fishEndangered fish
•• Water quantity (low flows)Water quantity (low flows)



Recent activities by USGSRecent activities by USGS

•• Trend site monitoringTrend site monitoring
•• Multiple reach samplingMultiple reach sampling
•• Continuous monitoringContinuous monitoring
•• SPMDsSPMDs
•• Mercury synoptic samplingMercury synoptic sampling



Trend site monitoringTrend site monitoring
Clark

“integrator site”
Clark

“integrator site”

Dresslerville
“reference site”

Dresslerville
“reference site”



Trend site monitoringTrend site monitoring

•• Sampling forSampling for
–– TemperatureTemperature
–– Dissolved oxygenDissolved oxygen
–– pHpH
–– AlkalinityAlkalinity
–– Specific conductanceSpecific conductance
–– Chloride and sulfateChloride and sulfate
–– NutrientsNutrients
–– Dissolved organic carbonDissolved organic carbon
–– Total particulate carbon Total particulate carbon 

and nitrogenand nitrogen
–– PesticidesPesticides

Dresslerville

Clark



LongLong--term trend monitoring term trend monitoring 
at Clarkat Clark
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Continuous samplingContinuous sampling
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Multiple reach samplingMultiple reach sampling

Dresslerville, Carson River Clark, Truckee River



Multiple reach samplingMultiple reach sampling



SPMDsSPMDs
Q: What is a SPMD ?Q: What is a SPMD ?

A:  Semi-Permeable Membrane DeviceA:  Semi-Permeable Membrane Device

Q: Composition ?Q: Composition ?

A: Low density polyethylene layflat    tubing 
containing lipid (fat-like organic compound 

made of triolein)

A: Low density polyethylene layflat    tubing 
containing lipid (fat-like organic compound 

made of triolein)

Q: Mode of Action ?Q: Mode of Action ?

A:  Passive and Ametabolic (no change)A:  Passive and Ametabolic (no change)



SPMDs for aquatic risk SPMDs for aquatic risk 
assessmentassessment

•• The issueThe issue
–– Toxicological risk assessment of waterToxicological risk assessment of water--borne borne 

toxinstoxins
•• The problemThe problem

–– Toxicological identification of bioavailable Toxicological identification of bioavailable 
waterwater--borne toxinsborne toxins

•• The approachThe approach
–– Collection by passive sorptive devices and Collection by passive sorptive devices and 

detection by microscale toxicity testsdetection by microscale toxicity tests



SPMDs for aquatic risk SPMDs for aquatic risk 
assessmentassessment

•• The method: SPMDThe method: SPMD--TOXTOX
–– To collect and To collect and 

concentrate lipophilic concentrate lipophilic 
chemicalschemicals

–– Concentration of Concentration of 
lipophilic chemicals is lipophilic chemicals is 
similar to mechanism of similar to mechanism of 
bioaccumulation of bioaccumulation of 
toxins in fishtoxins in fish



SPMDs for aquatic risk SPMDs for aquatic risk 
assessmentassessment

•• Types of compounds detectedTypes of compounds detected
–– PAHsPAHs
–– Fuel compounds (MTBE, BTEX, etc.)Fuel compounds (MTBE, BTEX, etc.)
–– PCBsPCBs
–– Organochlorine pesticidesOrganochlorine pesticides
–– Other hydrophilics (low solubility in Other hydrophilics (low solubility in 

water)water)



SPMDs for aquatic risk SPMDs for aquatic risk 
assessmentassessment

•• Where can SPMDWhere can SPMD--TOX TOX 
devices be deployed?devices be deployed?
–– Rivers, streams, lakes, Rivers, streams, lakes, 

reservoirs, groundwater, reservoirs, groundwater, 
atmosphereatmosphere

•• Requires 2Requires 2--5 L/day of water 5 L/day of water 
to pass by deviceto pass by device

•• Usually deployed for 4Usually deployed for 4--6 6 
weeksweeks

•• Must be secure from Must be secure from 
vandalismvandalism

•• Must be placed in at least Must be placed in at least 
15 cm of water15 cm of water

SPMD

Mini SPMD



SPMDs for aquatic risk SPMDs for aquatic risk 
assessmentassessment

•• SPMD field deploymentSPMD field deployment
Polyethylene 

layflat film
Polyethylene 

layflat film

Triolein layerTriolein layer

SPMD with protective
covering

Standard 36-inch unit



SPMD deployment in SPMD deployment in 
NevadaNevada



SPMD deployment in SPMD deployment in 
NevadaNevada

SPMD sites deployed:SPMD sites deployed:
August 5August 5--6, 20026, 2002

Retrieved:Retrieved:
September 5September 5--6, 20026, 2002



SPMD resultsSPMD results
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SPMD resultsSPMD results
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Mercury synoptic samplingMercury synoptic sampling



Recent activities by UNRRecent activities by UNR

•• Stable isotope sampling (9 sites)Stable isotope sampling (9 sites)



Food web estimation

Stable isotope analysisStable isotope analysis



Stable isotope analysisStable isotope analysis

“You are what you eat”“You are what you eat”
1313C/C/1212CC 1515N/N/1414NN

Carbon
signatures

enrich slightly
(0.2 – 1.0 0/00)

Nitrogen
signatures

enrich greatly
(3.0 – 4.0 0/00)



Stable isotope analysisStable isotope analysis

13C/12C 15N/14N

δ13C δ15N

( )000δ 1000×
−

=
stdR

stdRsamR

Mass spectrometer



Stable isotope preliminary Stable isotope preliminary 
resultsresults
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Stable isotope preliminary Stable isotope preliminary 
resultsresults
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Recent activities by PLPTRecent activities by PLPT
•• Established water quality standards (2001)Established water quality standards (2001)
•• Truckee RiverTruckee River

–– Quarterly water quality monitoringQuarterly water quality monitoring
–– Annual bioassessment surveysAnnual bioassessment surveys
–– Development of draft biocriteria standards for the lower Development of draft biocriteria standards for the lower 

Truckee RiverTruckee River
•• Pyramid LakePyramid Lake

–– Monthly water quality monitoringMonthly water quality monitoring
•• WetlandsWetlands

–– Annual bioassessment surveys, water quality monitoringAnnual bioassessment surveys, water quality monitoring
–– Wetland enhancement projectsWetland enhancement projects

•• SpringsSprings
–– Annual bioassessment and enhancementAnnual bioassessment and enhancement

•• Other projectsOther projects



ImplicationsImplications

•• Dilution effect on river toxicityDilution effect on river toxicity
•• Groundwater/return flow impacts on Groundwater/return flow impacts on 

lower Truckee River in low flow yearslower Truckee River in low flow years
•• Impacts of cyanobacteria Impacts of cyanobacteria 
•• Importance of terrestrialImportance of terrestrial--aquatic aquatic 

interactionsinteractions



Where do we go from Where do we go from 
here?here?

•• Channel restorationChannel restoration

McCarran Ranch

Truckee River Community
Coalition Concept Plan

(2001)



Where do we go from Where do we go from 
here?here?

•• Bioassessment criteriaBioassessment criteria
–– Biological human disturbance gradient Biological human disturbance gradient 

applicationapplication
–– Stable isotope monitoring/modeling?Stable isotope monitoring/modeling?
–– SPMDsSPMDs



Where do we go from Where do we go from 
here?here?

•• ConnectionsConnections
–– Carol Kendall, Carol Kendall, USGS USGS –– Menlo ParkMenlo Park
–– Gilbert Cabana, Gilbert Cabana, University of QuebecUniversity of Quebec
–– Chris Fritsen, Chris Fritsen, Desert Research InstituteDesert Research Institute
–– John Warwick, John Warwick, Desert Research InstituteDesert Research Institute
–– Steve Goodbred, Steve Goodbred, USGS USGS –– Biological Res. Div.Biological Res. Div.
–– Randall Gray, Randall Gray, Truckee Meadows Water Truckee Meadows Water 

Reclamation FacilityReclamation Facility
–– Karen Vargas, Karen Vargas, NV Dept. of Env. ProtectionNV Dept. of Env. Protection



Where do we go from Where do we go from 
here?here?

•• Other projects/proposalsOther projects/proposals
–– Preliminary samples in springPreliminary samples in spring
–– Rangeland initiative proposal for stable Rangeland initiative proposal for stable 

isotope modelingisotope modeling
–– Bigger picture proposals?Bigger picture proposals?

•• NSF NSF –– Hydrologic impacts on Truckee River food Hydrologic impacts on Truckee River food 
web (Saito)web (Saito)

•• NSF NSF –– Biocomplexity Biocomplexity of anthropogenic vs. natural of anthropogenic vs. natural 
disturbance (disturbance (FritsenFritsen))

•• Human disturbance gradient (Mosley/Rosen)Human disturbance gradient (Mosley/Rosen)



For Additional Information 
contact:
Dr Michael R Rosen

NAWQA - Nevada Basin and 
Range Study Unit Chief

US Geological Survey
333 W. Nye Lane
Carson City NV 89706 USA

Direct Dial Phone: 1-775-
887-7683
Fax: 1-775-887-7629

email: mrosen@usgs.gov
World Wide Web site:  
http://nevada.usgs.gov/


